Introduction
Acquired resistance to antimicrobials arises predominantly by the accidental exposure of commensal bacteria to antimicrobials,I rather than by alterations of the pathogen during treatment. Most resistance to antimicrobials has been generated by the use of penicillins that select for organisms that produce B lactamases. Among Gram negative bacteria R factors are largely responsible for coding B lactamases, which can transfer from one culture or species to another. Selection of resistant bacteria in the gut flora after treatment with antimicrobials may have considerable long term consequences. Most urinary tract infections are caused by commensal bacteria of the gastrointestinal tract. The origins ofB lactamase in gonococci may also be in the commensal flora of the respiratory or intestinal tract. Though To evaluate resistance to ampicillin of Escherichia coli, each rectal swab was shaken in sterile water and viable counts derived on antibiotic free medium and medium containing 100 mg ampicillin/l. Rectal swabs were taken because of the difficulty of obtaining faecal samples from these patients. Viable counts were obtained by diluting the emulsified rectal swabs with distilled water to 1IYI/ml, 1I02/ml, 10-3/ml, and 104/ml and by applying 0-1 ml aliquots to the surface of antibiotic free medium or the same medium containing 100 mg ampicillin/l. The identification of a proportion of the presumptive E coli was confirmed by API 20E (API Ltd, Basingstoke, Hampshire). Resistance to other antibiotics was assessed initially by disc testing and confirmed by estimatiQn of minimum inhibitory concentrations. 2 Each E coli culture resistant to ampicillin was incubated with E coli UB5201 to test for transferability of the resistance.6 Appropriate controls were always included.7 Successful transfer was defined as the presence of resistance to ampicillin in the recipient at an incidence of > 10-8 resistant recipients out of total donors.
Plasmid deoxyribonucleic acid was identified in a proportion of the transconjugants using the method of Bimboim and Doly.8
Results
All patients who received either ampicillin or procaine penicillin were cured of gonorrhoea clinically after a week, and cultures were then negative for this organism. None of the isolates produced lactamase. Table I shows that out of 75 patients treated with ampicillin and probenecid, 20 (26 7%) initially possessed a high incidence (more than 10-2) of ampicillin resistant E coli in their gut flora. Except in one patient, the resistance persisted after a week. Of the 55 patients who possessed no detectable ampicillin resistance (less than 1QO4) before treatment, 25 (45 5%) harboured ampicillin resistant E coli (more than 10-2) a week after the treatment with a single dose of ampicillin 3 g.
Of 43 patients treated with procaine penicillin, 15 (34-9%) initially had ampicillin resistant E coli in the gut flora. There was no significant difference between the two groups of patients with initially ampicillin resistant E coli ( X 2 = 2O03;p>O 1). In contrast to the ampicillin treated group, however, only four patients acquired resistance to ampicillin in E coli after treatment with procaine penicillin and two lost resistance. The net effect of procaine penicillin on resistance to ampicillin was thus a gain of resistance in Resistance acquired after treatment in initially sensitive flora 25(45-5) 4(14-3) (Mean incidence) (7-4 x 10-') (4-4 x 10-')
Resistance lost after treatment in initially resistant flora 1 2
Resistance selected (acquired minus lost) after treatment in 2( 7-1) initially sensitive flora Resistance in all flora after treatment 44(58-7) 17(39-5) (Mean incidence) (7 6 x 10-l) (6 X I0-) Table II shows that they had a high incidence of resistance to sulphonamide (76%), tetracycline (52%), and streptomycin (48%).
In 12 strains (57%) resistance to ampicillin was transferable (mean incidence 8-8 x 10-3; range 5 x 10-2 to 1 4 x 10-7). Resistance to sulphonamide was transferred with that to ampicillin in three strains, to tetracycline in one strain, and to sulphonamide and tetracycline together in one strain. Similarly, resistance to ampicillin in E coli obtained after treatment with procaine penicillin was transferable in all four instances (mean incidence 2-3 X 10-2; range 5 7 x 10-1 to 2 x 10-4).
Discussion
The main difference between the effect of ampicillin and procaine penicillin was the propensity of ampiciflin to selectE coli resistant to itself and also to other antibiotics. No differences in efficacy against N gonorrhoeae were seen, as there were no therapeutic failures with either regimen. Though the administration of B lactam antibiotics for one week is known to select resistance in E coli, the propensity of a single dose of ampicillin to select resistance is disturbing. In mice, the administration of ampicillin can replace the sensitive gut flora with resistant strains in 24 to 48 hours.9 Our results amplify those of Percival and Hart, who in a small study showed that ampicillin rather than penicillin selected resistant coliforms in the intestine. 10 The Some clinics prefer to use ampicillin (or amoxycillin) rather than injectable penicillins to treat gonorrhoea because oral treatment is easier to administer and has a lower incidence of anaphylaxis."3 Indeed, the selection of resistance to ampicillin in commensal bacteria has little immediate relevance to the patient in question. We stress, however, that such resistant bacteria contain a reservoir of resistance determinants that may become incorporated into several pathogenic bacteria, including Ngonorrhoeae. For these reasons, we recommend that when penicillin is indicated for treating gonorrhoea (and some other infections) a narrow range penicillin, such as procaine penicillin, is used rather than ampicillin.
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